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an array of non-contact electrodes on said distal end ofsaid-bddj^ said arr^ having a 
proximal end and a distal end, wherein said non-cpntafit electrodes are linearly arranged 
along a longitudinal axis of said body; and 

at least one location sensorpn^aid distal end of said body for generating signals used 
to determine a location of spid^ntact electrode and a location of said non-contact electrodes, 
f the location of the jjofi-contact electrodes (detomgnedj^^ said signals generated by said at 



least one loc^km sensor, said location of the non-contact electrodes defining a cloud of space \\^ ^ -A^^cWo^tll^ 
a minimum volume of the chamber geometry of the heart. 



representing j 



)er of the heart 



Claim 12. (Three Times Amended) A catheter for moping a 
comprising: 

a body having a proximal end and a distal ei^^-^md distal end having a distal tip; 
an arr^ of non-contact electrodes or^s^ distal end of said body, said arr^ having a 
proximal end and a distal end, wh^in said non-contact electrodes are Unearly arranged 
along a longitudinal axis of^d body; and 

at least one loc^lkm sensor proximate to said distal tip for generating signals iised to 
determine a l^^ation of said non-contact electrodes, the location of said non-contact 
electrocje ^etermined by said s igials generated b y said at least one location sensor, said 
logafion of the non-contact electrodes defining a cloud of space representing a minunum 
^volimie of the diamber Reometrv of the heart. 




Claim 16. (Three Times Amended) A mediod for generating an electricaMnap of a chamber 
of a heart, said map depicting an electrical characteristic ophe^^iamber as a function of 
chamber geometry, said method comprising the steps^of^ 

a) providing a catheter comprising a bpdyliaving a proximal end and a distal end, said 
distal end having a distal tip;^ contact electrode at said distal tip; an array of non- 
contact electrodes onjsmi distal end of said body, said array having a proximal end 
and a distal eodfwherein said non-contact electrodes are linearly arranged along a 
longitudpid^axis of said body; and at least one location sensor on said distal end of 
saiiH>ody; 

"advancing said catheter into said diamber of said heart; 
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c) determining a location of said contact electrode and a location of said nwH^ntact 

f* / , electrodes using said at least one location sensor wherein the locajioriof said non- 

. 1- X contact electrodes defines a cloud of space; 

^ ,V \ d) 



\\ plurality of contact points; 




contacting a wall of said chamber of said hearpwim said contact electrode at a 



V 




e) acquiring electrical information and location information fi'om each of said electrodes 
and said at least one location sensor^^ectively, said acquisition taking place over at least 
one cardiac cycle while said cpntact electrode is in contact with each of said contact points; 

^and 

f) determining aminimum volume of said heart chamber geometry using the location of 
said nop^ntact electrodes; 

g) gene^^ting an electrical map of said heart chamber fi-om said acquired location and 
electrical information. 



Claim 35. (Three Times Amended) A method for generating an electrical map^f^hamber 
of a heart, said map depicting an electrical characteristic of the chaml)er as a function of 
diamber geometry, said method comprising the steps of: 

a) providing a catheter comprising a body having a proximal end and a distal 
end, said distal end having a distal tip;^ array of non-contact electrodes on 



up^ 



said distal end of said body, said ajray having a proximal end and a distal end, 
wherein said non-contact elejifodes are linearly arranged along a longitudinal 
axis of said body; and aMeast one location sensor proximate to said catheter 
distal tip; 

b) advancing said cameter into said diamber of said heart; 



c) determining allocation of said non-contact electrodes using said at least one 
location srasor wherein the location of said non-contact electrodes defines a 
cloud>^f space; 

d) contacting a wall of said chamber of said heart with said catheter distal tip at a 
/plurality of contact points; 

e) acquiring electrical information and location information from each of said 
non-contact electrodes and said at least one location sensor, respectively, said 
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acquisition taking place over at le^t^e^ardiac cycle while said catheter 
distal tip is in contact with eachpf^d contact points; 

f) determining a nmiirnimi--v6luine of said heart chamber geometry using the 
location of the nprf^ntact electrodes; and 

g) generating^dnelectrical m^ of said heart chamber from said acquired location 
and d^teicaljnforn^ - — 
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Claim 42. (Three Times Amended) Apparatus for generating an electrical map of a diamber 
of a heart, said m^ depicting an electrical characteristic of the chamber as^Xfimction of 
diamber geometry, said ^paratus comprising: 

a catheter including a body having a proximal end and a distd^^iS, said distal end having 
a distal tip; a contact electrode at said distal tip; an arr^ 5f non-contact electrodes on 
said distal end of said body, said arr^ having a pro^mal end and a distal end, wherein 
said non-contact electrodes are linearly arrangpdalong a longitudinal axis of smd body; 
and at least one location sensor on said distal end of said body for generating signals 
used to determine a location of said contact electrode and a location of said non-contact 
electrodes, the location of the/non-contact el ectrodes determined by s aid signals 
generated by said at least one4ocation sensor, said location of the non-contact_electrodes 
defining a cloud of space^presaiting a minimum volume of the chamber geometry of 
the heart; said catheterbeing adapted to contacting a wall of said chamber of said heart 
with said contact^ectrode at a plurality of contact points; and a signal processor 
operatively connected to said catheter for acquiring electrical information and location 
mformation from each of said contact electrode and said non-contact electrodes and 
location^ensors, respectively, over at least one cardiac cycle while said contact electrode 
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is in /contact with each of said contact points, said signal processor also generating an 



m/coi 



el^trical map of said heart chamber from said acquired location and electrical 
yinf ormatiCTL 



Claim 47. (Three Times Amended) Apparatus'for generating an electrical map of a chamber 
of a heart, said map depicting^n^el^^ical characteristic of the chamber as a fimction of 
diamber geometry, said apparatus conq)rising: 
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a catheter including a body having a proximal end and a distal end, said distjil^nd 
having a distal tip; an array of non-contact electrodes on said distal end of s^id^dy, said 
arr^ having a proximal end and a distal end, vviierein said non-copt^ electrodes are 
linearly arranged along a longitudinal axis of said body; and aH^st one location sensor 
proximate to said catheter distal tip for generating signajs^ed to determine a location of 

[said non-contact electrodes, the location of saidnra-contact electrodes determined by^ 
said signals generated by said at least one^dcation sensor, said location of_said non- 
contact electrodes defining a cloud of^ace represmting a minimum volume of the 
chamber geometry of the heart; said catheter being adapted to contacting a wall of said 
chamber of said heart with said catheter distal tip at a plurality of contact points; and a 
signal processor for acquiring electrical information and location information fi'om each"^ 
of said electrodes and location sensors, respectively, over at least one cardiac cycle while 
said catheter disml tip is in contact with each of said contact points; said signal processor 
also gen^^fing an electrical map of said heart chamber fi-om said acquired location and ^ 
electricm informatioa 
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